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Detailed report 
(Name of invention) 

flame-resistant pressure-sensitive adhesive and flame-resistant pressure-sensitive 
adhesive tape 

Abstract 
(Object) 

The object of this invention is to offer a flame-resistant pressure-sensitive 
adhesive and flame-resistant pressure-sensitive adhesive tape with high flame resistance 
and excellent adhesion at the same time without using a halogen based flame-retardant or 
antimony, both of which have a negative impact on the environment and personal safety 
(suspected carcinogens). 

(Solution) 

This invention offers a flame-resistant pressure-sensitive adhesive and flame- 
resistant pressure-sensitive adhesive tape which have the following characteristic: They 
consist of an ester acrylate copolymer, ammonium polyphosphate, aluminum hydroxide, 
aliphatic polyhydric alcohol and/or derivatives of aliphatic polyhydric alcohol. Among 



these, the ammonium polyphosphate and aluminum hydroxide are in an 8:2 to 3: 7 ratio, 
and the total amount of these components is 60 to 150 wt. parts per 100 wt. parts of 
flammable components. 

Sphere of patent request 

(Claim 1) 

Claim 1 is concerning a flame-resistant pressure-sensitive adhesive which has the 
following characteristic: They consist of an ester acrylate copolymer, ammonium 
polyphosphate, aluminum hydroxide, aliphatic polyhydric alcohol and/or derivatives of 
aliphatic polyhydric alcohol. Among these, the ammonium polyphosphate and aluminum 
hydroxide are in an 8:2 to 3: 7 ratio, and the total amount of these components is 60 to 
150 wt. parts per 100 wt. parts of flammable components. 

(Claim 2) 

Claim 2 is concerning the flame-resistant pressure-sensitive adhesive in claim 1 
where the aliphatic polyhydric alcohol is penta erythritol or dipenta erythritol and the 
aliphatic polyhydric alcohol derivative is an ester body penta erythritol and a rhodine 
based compound. 

(Claim 3) 

Claim 3 is concerning a flame-resistant pressure-sensitive adhesive tape where the 
flame-resistant pressure-sensitive adhesive in claims 1 or 2 is arranged on at least one 
surface of the substrate. 

(Claim 4) 

Claim 4 is concerning the flame-resistant pressure-sensitive adhesive tape in 
claim 3 which passes the UL 94 VTM test. 

Detailed explanation of the invention 
[0001] 

This invention is concerning flame-resistant pressure-sensitive adhesive and 
flame-resistant pressure-sensitive adhesive tape. Especially, it is concerning flame- 
resistant pressure-sensitive adhesive and flame-resistant pressure-sensitive adhesive tape 
with high flame resistance and excellent adhesion at the same time. These products are 
useful for attaching electronic parts, OA machine parts, appliance parts, vehicles, aircraft, 
boats and ships, construction materials, etc. 

[0002] 
(Prior art) 

Recent progress has been made in electronics technology including electric, 
electronic, and OA devices. High flame-resistant has been demanded of the adhesives to 
prevent danger of ignition due to high temperatures and accumulated internal heat. 
Various research has been conducted concerning flame proofing techniques for plastic 
materials in the fields of home appliances, vehicle, construction, etc. High flame 
resistance is also demanded for adhesives used in these products. However, it is difficult 



to have both flame-resistance and suitable adhesion using the flame-proofing techniques 
used for plastic material. Therefore, conventional products have used halogen-based 
flame-resistant agents or both halogen based agents and antimony. However, due to 
environmental considerations and personal safety (suspected carcinogens), there have 
recently been an interest in regulating the use of halogen-based flame-resistant agents. 
Consequently, the demand for flame-resistant processes that use non-halogen based 
material has increased. Japan patent No. H 8-193187 concerns a flame-resistant tacky 
agent which contains red phosphorus and phosphorus compounds containing nitrogen. 
However, there are problems such as the danger of ignition by the red phosphorus and 
production of phosphin (phosgene?) gas. Japan patent No. H 1 1-1669 concerns a flame- 
resistant adhesive tape which contains ammonium polyphosphate with a specific particle 
diameter. However, the material in this patent has not yet passed the UL 94 VTM test 
which demands high flame-resistance. There are problems getting both high flame- 
resistance and sufficient adhesion. 

[0003] 

(Problem that this invention tries to solve) 

The object of this invention is to offer a flame-resistant pressure-sensitive 
adhesive and flame-resistant pressure-sensitive adhesive tape with high flame resistance 
and excellent adhesion at the same time without using halogen-based flame-resistant 
agents or antimony that affect the environment and personal safety (suspected 
carcinogens). 

[0004] 

(Steps for solution) 

The inventors of this invention made through research on this matter. As a result, 
a tacky agent and tape with both high flame resistance and excellent adhesion was found. 
These materials consist of an ester acrylate copolymer, ammonium polyphosphate, 
aluminum hydroxide, aliphatic polyhydric alcohol and/or derivatives of aliphatic 
polyhydric alcohol with a specific ratio of ammonium polyphosphate and aluminum 
hydroxide and a specific total amount of these per flammable components. These 
findings led to the completion of this invention. 

[0005] The 1 st construction of this invention is concerning a flame-resistant pressure- 
sensitive adhesive which has the following characteristic: It consists of an ester acrylate 
copolymer, ammonium polyphosphate, aluminum hydroxide, aliphatic polyhydric alcohol 
and/or derivatives of aliphatic polyhydric alcohol. Among these, the ammonium 
polyphosphate and aluminum hydroxide are in an 8:2 to 3: 7 ratio and their total amount 
is 60 to 150 wt. parts per 100 wt. parts of flammable components. This invention also 
includes a flame-resistant pressure-sensitive adhesive where the aliphatic polyhydric 
alcohol is penta erythritol or dipenta erythritol and the aliphatic polyhydric alcohol 
derivative is an ester of penta erythritol and a rhodine base compound. 
[0006] The 2 nd construction of this invention is a flame-resistant pressure-sensitive 
adhesive tape which uses the flame-resistant pressure-sensitive adhesive above on at least 
one surface of a substrate. This invention also includes the flame-resistant pressure- 
sensitive adhesive tape above which passes the UL 94 VTM test. 



[0007] 

(Embodiment of this invention) 

Various kinds of ester acrylate co-polymer can be used in this invention. The 
alkyl ester (meth)acrylate monomer is a product with an alkyl group with 2 to 14 carbon 
atoms. For example, there are ethyl acrylate, propyl acrylate, butyl acrylate, isobutyl 
acrylate, isoamyl acrylate, hexyl acrylate, octyl acrylate, isonoryl acrylate, isodecyl 
acrylate, butyl methacrylate, hexyl methacrylate, isodecyl methacrylate, lauryl 
methacrylate, etc. However, this invention is not limited to these examples. 
[0008] In order to cross link the pressure-sensitive adhesive, it is possible to add a 
monomer containing a functional group such as acrylic acid, hydroxy ethyl 
(meth)acrylate, 4-hydroxy butyl acrylate, etc. 

[0009] The ester acrylate co-polymer above can be polymerized by, for example, 
conventional polymerization methods such as solution polymerization, block 
polymerization, suspension polymerization, emulsion polymerization, etc. The 
polymerization initiator can be a thermal initiator which uses a peroxide base such as 
benzoyl peroxide or lauroyl peroxide, an azo based thermal polymerization initiator such 
as azo bis isobutyl nitrile, etc. 

[0010] Crosslinking improves the cohesive force of the pressure-sensitive adhesive in 
this invention. The cross-linking agent may be an epoxy based cross-linking agent, 
isocyanate based cross-linking agent, azirizine based cross-linking agent, chelate based 
cross-linking agent, or a melamine based cross-linking agent. 

[001 1] The ammonium polyphosphate in this invention can be surface treated such as 
coated with a thermal curing resin or micro encapsulating to improve water resistance. 
Its average particle diameter is approximately 1 to 100 jam, preferably 3 to 30 jim. 
[0012] In order to improve the dispersion of the aluminum hydroxide used in this 
invention in the pressure-sensitive adhesive, it can be surface treated such as a coupling 
treatment or stearic acid treatment. Its average particle diameter is approximately 0.5 to 
100 (im, preferably 1 to 30 \xm. The particle can be spherical, acicular, flake, etc. These 
compounds, average particle diameter, and shape can be used either alone or by 
combining two or more kinds. 

[0013] The aliphatic polyhydric alcohol used in this invention may be penta erythritol, 
dipenta erythritol, etc. This aliphatic polyhydric alcohol can be treated by smashing if 
necessary. Its average particle diameter is approximately 1 to 100 jim, preferably 1 to 60 
jam., more preferably 1 to 30 (am. Although it depends on the amount of ammonium 
polyphosphate and aluminum hydroxide, flame resistance can be improved by adding 
aliphatic polyhydric alcohol. The amount should be in the range of 1 : 1 to 1 : 1 / 20 by 
weight ratio with the ammonium polyphosphate. 

[0014] The aliphatic polyhydric alcohol derivative is used in this invention may be a 
penta erythritol ester of a rhodine base compound such as polymerized rhodine. 
Although it depends on the amount of ammonium polyphosphate and aluminum 
hydroxide, flame resistance may be improved by the addition of the aliphatic polyhydric 
alcohol derivative. The added amount should be in the range of 1 : 1 to 1 : 1 / 5 by weight 
ratio with the ammonium polyphosphate. 

[0015] When the ratio of ammonium polyphosphate and aluminum hydroxide is in the 
range of 8:2 to 3:7 and the total amount is 60 to 150 wt. parts per 100 wt. parts of 
flammable components and aliphatic polyhydric alcohol and/or an aliphatic polyhydric 



alcohol derivative is contained in the flammable component, a flame resistant pressure- 
sensitive adhesive which has both flame resistance and sufficient adhesion can be 
acquired. If the amount is less than 60 parts, flame resistance is extremely poor. On the 
other hand, if it is more than 150 parts, adhesion is extremely bad. 
[0016] By adding an appropriate amount of a melamine derivative of melamine 
cyanurate which does not damage tackiness to the flame-resistant pressure-sensitive 
adhesive of this invention, flame-resistance can be improved more, or it can reduce the 
required amount of ammonium polyphosphate and aluminum hydroxide. 
[0017] It is also possible to improve the tackiness to a non-polar object by adding a 
tackifying resin within the range that does not obstruct the flame-resistance. For these 
resins, there are terpene based resin, terpene phenol resin, rhodine based resin, petroleum 
based resin, coumarone-indene resin, phenol based resin, etc. They can be solid or 
viscous liquids at room temperature. Different kinds of compounds can be used either 
alone or by combining two or more kinds. 

[0018] By adding ammonium polyphosphate, aluminum hydroxide, polyhydric alcohol 
and/or polyhydric alcohol derivatives to the ester acrylate co-polymer solution and 
stirring them in a high speed dispersion machine, a flame-resistant pressure-sensitive 
adhesive can be acquired. 

[0019] The substrate for the tacky agent layer in this invention is not specifically 
restricted. For example, you can use a single body or composite film such as polyester, 
polypropylene, polyimide; a metal foil such as aluminum, copper, or iron; nonwoven 
fabric, Japanese paper, etc. It is even better if these substrates are treated for flame 
resistance or self extinguishing properties. 

[0020] 

(Examples of practice) 

In the following, examples of practice are going to be explained specifically. 
However, this invention is not restricted to these examples. 

[0021] 

Example of practice 1 

50 parts of 2-ethyl hexyl acrylate, 46 parts of n-butyl acrylate, 3.5 parts of acrylic 
acid, 0.5 part of 2-hydroxy ethyl acrylate, and 0.2 part of a 2,2 f -azobis isobutylonitrile 
polymerization initiator were dissolved in 100 parts of ethyl acetate in a reaction 
container with a cooling tube, stirrer, thermometer, an dropping funnel. After nitrogen 
substitution, they were polymerized for 8 hour at 80°C. As a result, an ester acrylate co- 
polymer solution with 50 % solids and 400,000 average molecular weight was acquired. 
[0022] 100 wt. parts of the solid part of the above ester acrylate co-polymer were mixed 
with 80 wt. parts of ammonium polyphosphate (Terage C60 manufactured by Chisso), 40 
wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 1 8 wt. parts of 
polyhydric alcohol (Di Pentalit 300 manufactured by Koei Chemical Manufacturing Co.), 
3 wt. parts of epoxy base cross-linking agent (E-05X manufactured by Soken Kagaku; 
solid part: 0.5 %) and toluene. They were stirred until they became uniform, and a flame- 
resistant pressure-sensitive adhesive was acquired. 

[0023] This flame-resistant pressure-sensitive adhesive was applied to a release paper so 
that the dry thickness was 65 (am. After that, it was laminated on both sides of a non- 



woven 14 g/m 2 rayon fabric, and a two-sided pressure sensitive adhesive tape was 
acquired. 

[0024] 

Example of practice 2 

100 wt. parts of the solid part of the above ester acrylate co-polymer in example 
of practice 1, 1 15 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 45 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 40 
wt. parts of polyhydric alcohol derivative (Pentarin C-J manufactured by Rika Hercules; 
penta erythritol ester of polymerized rhodine), and 3 wt. parts of epoxy based 
crosslinking agent (E-05X manufactured by Soken Kagakush; solid part: 0.5 %), and 
toluene were mixed until they became uniform. A flame resistant pressure-sensitive 
adhesive was acquired. This flame resistant pressure-sensitive adhesive was processed 
the same as the example of practice 1, and a two-sided pressure-sensitive adhesive tape 
was acquired. 

[0025] 

Example of practice 3 

100 wtlOO wt. parts of the solid part of the ester acrylate co-polymer in example 
of practice 1, 55 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 85 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 20 
wt. parts of polyhydric alcohol (Di Pentalit 300 manufactured by Koei Chemical 
Manufacturing Co.), 35 wt. parts of polyhydric alcohol derivative (Pentarin C-J 
manufactured by Rika Hercules; penta erythritol ester of polymerized rhodine), and 3 wt. 
parts of epoxy based crosslinking agent (E-05X manufactured by Soken Kagakush; solid 
part: 0.5 %), and toluene were mixed until they became uniform. A flame resistant 
pressure-sensitive adhesive was acquired. This flame resistant pressure-sensitive 
adhesive was processed the same as example of practice 1 , and a two-sided pressure- 
sensitive adhesive tape was acquired. 

[0026] 

Example of practice 4 

100 wt. parts of the solid part of the ester acrylate co-polymer in example of 
practice 1 , 65 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 65 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 10 
wt. parts of polyhydric alcohol (Di Pentalit 300 manufactured by Koei Chemical 
Manufacturing Co.), 30 wt. parts of polyhydric alcohol derivative (Pentarin C-J 
manufactured by Rika Hercules; penta erythritol ester of polymerized rhodine), 10 wt. 
parts of liquid tackiness adding resin (YP-90LL manufactured by Yasuhara Chemical; 
terpene phenol co-polymer) and 3 wt. parts of epoxy bases crosslinking agent (E-05X 
manufactured by Soken Kagakush; solid part: 0.5 %), and toluene were mixed until they 
became uniform. A flame resistant pressure-sensitive adhesive was acquired. This flame 
resistant pressure-sensitive adhesive was processed the same as in example of practice 1 , 
and a two-sided pressure-sensitive adhesive tape was acquired. 

[0027] 



Example of practice 5 

100 wt. parts of the solid part of the ester acrylate co-polymer in example of 
practice 1, 50 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 50 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 15 
wt. parts of polyhydric alcohol (Di Pentalit 300 manufactured by Koei Chemical 
Manufacturing Co.), 30 wt. parts of polyhydric alcohol derivative (Pentarin C-J 
manufactured by Rika Hercules; penta erythritol ester of polymerized rhodine), 15 wt. 
parts of melamine derivative (MC-610 manufactured by Nissan Chemical Manufacturing: 
melamine cyanurate, used after smashing), and 3 wt. parts of epoxy based crosslinking 
agent (E-05X manufactured by Soken Kagakush; solid part: 0.5 %), and toluene were 
mixed until they became uniform. A flame resistant pressure-sensitive adhesive was 
acquired. This flame resistant pressure-sensitive adhesive was processed the same as in 
example of practice 1 , and a two-sided pressure-sensitive adhesive tape was acquired. 

[0028] 

Example of comparison 1 

100 wt. parts of the solid part of the ester acrylate co-polymer in example of 
practice 1, 100 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 3 wt. parts of epoxy based crosslinking agent (E-05X manufactured by Soken 
Kagakush; solid part: 0.5 %), and toluene were mixed until they became uniform. A 
flame resistant pressure-sensitive adhesive was acquired. This flame resistant pressure- 
sensitive adhesive was processed the same as in example of practice 1, and a two-sided 
pressure-sensitive adhesive tape was acquired. 

[0029] 

Example of comparison 2 

100 wt. parts of the solid part of the ester acrylate co-polymer in example of 
practice 1 , 70 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 30 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 3 
wt. parts of epoxy based crosslinking agent (E-05X manufactured by Soken Kagakush; 
solid part: 0.5 %), and toluene were mixed until they became uniform. A flame resistant 
pressure-sensitive adhesive was acquired. This flame resistant pressure-sensitive 
adhesive was processed the same as in example of practice 1 , and a two-sided pressure- 
sensitive adhesive tape was acquired. 

[0030] 

Example of comparison 3 

100 wt. parts of the solid part of the ester acrylate co-polymer in example of 
practice 1, 100 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 15 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 3 
wt. parts of epoxy based crosslinking agent (E-05X manufactured by Soken Kagakush; 
solid part: 0.5 %), and toluene were mixed until they became uniform. A flame resistant 
pressure-sensitive adhesive was acquired. This flame resistant pressure-sensitive 
adhesive was processed the same as in example of practice 1 , and a two-sided pressure- 
sensitive adhesive tape was acquired. 



[0031] 

Example of comparison 4 

100 wt. parts of the solid part of the ester acrylate co-polymer in example of 
practice 1, 45 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 20 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 30 
wt. parts of polyhydric alcohol (Di Pentalit 300 manufactured by Koei Chemical 
Manufacturing Co.), 3 wt. parts of epoxy based crosslinking agent (E-05X manufactured 
by Soken Kagakush; solid part: 0.5 %), and toluene were mixed until they became 
uniform. A flame resistant pressure-sensitive adhesive was acquired. This flame 
resistant pressure-sensitive adhesive was processed the same as in example of practice 1 , 
and a two-sided pressure-sensitive adhesive tape was acquired. 

[0032] 

Example of comparison 5 

100 wt. parts of the solid part of the ester acrylate co-polymer in example of 
practice 1,170 wt. parts of ammonium polyphosphate (Terage C60 manufactured by 
Chisso), 45 wt. parts of aluminum hydroxide (H-32 manufactured by Showa Denko), 35 
wt. parts of polyhydric alcohol (Di Pentalit 300 manufactured by Koei Chemical 
Manufacturing Co.), 3 wt. parts of epoxy based crosslinking agent (E-05X manufactured 
by Soken Kagakush; solid part: 0.5 %), and toluene were mixed until they became 
uniform. A flame resistant pressure-sensitive adhesive was acquired. This flame 
resistant pressure-sensitive adhesive was processed the same as in example of practice 1 , 
and a two-sided pressure-sensitive adhesive tape was acquired. 

[0033] Properties of the tape samples manufactured in the examples of practice and 
examples of comparison [adhesive strength, [fixed loaded weight release strength], 
[UL94 burning test] were measured by the following method. The results are noted in 
table 1 and table 2 below. 

[0034] 

[adhesive strength] 

A 20 mm x 100 mm tape sample with one tacky surface backed by a 25 ^m 
polyester film was applied to a stainless steel plate by one roundtrip of a 2 kg roller. 
After it was left for 1 hour at room temperature, it was peeled off at 300 mm/min. and its 
adhesive strength was measured. 

[0035] 

[fixed loaded weight release strength] 

A 10 mm x 50 mm tape sample with one tacky surface backed by a 25 jim 
polyester film was applied to a stainless steel plate by one roundtrip of a 2 kg roller. 
After it was left for 1 hour at 40°C, a 0.2 kg weight was applied at room temperature. 
The release distance of the tape sample after 1 hour was measured. If the tape released 
completely within 1 hour, the result was noted as "fall". 

[0036] 

[UL 94 burning test] 



A burning test was done following the VTM test noted in the UL standard (UL94 
"burning test method for plastic machine parts"), and the result was evaluated. 



[0037] 
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[0038] 
table 2 
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[0039] 

Each component in table 1 and table 2 used the following components: 
A: ester acrylate copolymer (average molecular weight: 400,000) 
B: aliphatic polyhydric alcohol (Di Pentalit 300 manufactured by Koei Chemical 
Manufacturing Co.) 

C: polyhydric alcohol derivative (Pentarin C-J manufactured by Rika Hercules; penta 
erythritol ester of polymerized rhodine) 

D: liquid tackifying resin (YP-90LL manufactured by Yasuhara Chemical; terpene 
phenol co-polymer) 

E: ammonium polyphosphate (Terage C60 manufactured by Chisso), 

F: aluminum hydroxide (H-32, manufactured by Showa Denko) 

G: melamine derivative (MC-610 manufactured by Nissan Chemical Manufacturing: 

melamine cyanurate) 

H: epoxy based cross-linking agent (E-05X manufactured by Soken Kagaku; solid part: 
0.5%) 

[0040] 

(Effects of this invention) 



The flame-resistant pressure-sensitive adhesive and flame-resistant pressure- 
sensitive adhesive tape of this invention have excellent flame resistance and adhesion at 
the same time. They are useful for preventing fire in electronic parts, home appliances, 
vehicles, and construction materials. In addition, since they do not contain halogen-based 
flame retardants or antimony, they are not harmful to the environment or dangerous to 
personal safety. 



(19>B*Bttffff (J P) 02) & §fj iff |f & ^ (A) 



#^§2000 -230162 
(P2000-230162A) 
(43)&§BB ¥/£l2^8 3228(2000.8.22) 



(BDIntCL 7 
CO 9 J 133/08 
7/02 
11/02 



F I 

C 0 9 J 133/08 
7/02 
11/02 



4 J004 
Z 4 J 040 



«em$ m*mv>R4 ol (i7i) 





ftgRM 1-32636 


(71)ffllBA 


000002886 










(22)tfjISB 


¥JffiH¥2^ 100 (1999.2. 10) 




*StlB««K«T 3 TB35#58<t 






<72)B§li# 










8f36»FfflTtf«Bltl»T34- 2 *y>*|ffi 








503 






(72)&W=t 


*ffl «% 








«f£!*#B&rfcfi&JlC4 -6-37 






(74)ftS!A 


100088764 








#s± mm mm 











(54) HM0«fN SlfittSffi««JS!lS«il«tt®iJI»^-^ 
(57) [«]»] 

MHfcW r * y * ? A4tft£*. # y y > 
«»tu sKy y vsferv^^!?Af:7K^kr^s=t? 

AiS, Jt^8 : 2~3 : 7 ©$SfflT\ ^ ©»ft*S^O)Sfifc 
#1 0 0£ft«Plc*fU6 0~1 5 OfiftSBSr^W-far 



in** i ] r 9 y /^^tvu**^ * y y v 
jjc#t ur^sjijBffiaESf^RRi^fco-c, #y y Vg£ 

T>*~$J*b7k8l<tT/\'$-VJ*<Olk&&8 : 2- 

t6o-i5o M*fe**i-5 r t t i-SKK 

ttJftEEtt**!. 

[«**4 ] UL 9 4 VTMl»l:^t5K^ 
[00 0 1] 

[0 0 0 2] 

ftt* flew, 

* v * tm t mwmmit^mx ammo, t b 

«Mb«*:»K*o-cv^6. M¥os-i 93 1 8 7-e 

w*y ^taaay ^t^**** \.itwmft*m* 
11-1669 i£W!M&G#&*># y y 

t\ *v^Ji»tt4rll**ix6UL9 4VTMl***:i)|J6 



[0 0 0 3] 
[0 004] 

*s*. y^K«^*fi<&tk #y y vkt^ 

u #y y v87^^!>At*Sftr;v^^A©«f 
tit o>nm<o ^mAn s £»y»i- 

[0 0 0 5] BP*> % **W<0»-O«^H:. T^y/l« 

8t»rtfcot, #y y y87y*=!>At*BMk7;u 

5 = *AjftS* It*** 8 : 2-3 : 7 <DjfifflT\ ^rOtt* 

# pr«8/s# i o o s*»^s* 160-150 mmn*^ 

*IBUfcilBWlS*«T/U3-yi/36S-<v^^y 

*y h-^xri^v^^y^y h-^-cfc*?, flgiftK 
[0 0 0 6] aw©*4 < fc t> 

^x-^^H^tt^u L 9 4VTMK»^»t5tt 
[0 0 0 7] 

[*^o^jg(D^ffi] #aMBic«^Tfflv^fejx*r^y 

TWl, «**3ftS2 — 1 4ffiOT/V*/V££#1-SfcO-e 
&oT, 0UtLTd:, T*y/H»3:^K T^y^K^ 

yr^vK r^y^»^->/K r^y/^» 
^•^^k 7^y;^yyy/K r^y^-rvx^ 

9 y a#>t yf-y/K ^ ^ ^ y ^ y A^f**rf b 

[0 0 0 8] *fc«E8E««|«:3fi«-rsfcii>^, T^y 
>i>m, tKn^rv'xf/U (y^) T^yu-h, 4tK 
u**s?*f'}VT9 y h«<otffiS^#*y ^-S:» 
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[0009] ±157:* y /U^^-r^fi^fttf)^^" 
SCfc#tti3fe5. fi«&BB»*ftfc, *Mtfa*>*S4»* 

[0 0 10] *»M(c^ffl$tLS^!jE^»Joji**rR3 
±©fcft»!3HBLTt>J:v\, ««»Ji:Lrtt, 

[ooii] *%m-e&m~tz>tf}) y ysry^^ 

■tW¥*9«3ESW:ftl — 1 0 0m m. ^l<«3-30 

[0012] xftw^mm^zfrmtT^^irj*^ 

V\ *O¥^K&teft0. 5-1 0 0 /i m, #*t<W: 
S^JgifcEu #*t *Hfc* 71/- 

[0013] ^mvmmi-^mmm^mr/^-^t 

;u«EjdS*Jf P>tt5 d 0iK&£ti57A^-/W2, &gtc/& 
l<fil-30MmT'fe5o JKyU^Ty^!)A^ 

J***. #y uyi/y^^^iiitti : 1- 
[ooi4] ^mvmm-r^mm^mr^^-^m 

xy t>^^ 0 #y jysry* 

it-Cl : 1-1 : l/5 0«SHic&§ri:^M*Lt\ 
[0015] #y yy»7^=!>Ak*8fl:7/v^ 

$#1 0 0fiSSBlC*tL6 0-1 5 om&m&$GL* 

0^»^ttW»tti5ffi»icWkL, i 5 o»a±-ett 
[0016] **^^»J^tt^jES^JIctt, ^ 7 * > 



[0 0 17] £fc. iJ«i:1-SJB«tttffl5feU4v^B 

[0018] ^p^r^fflt^^y yvgfcr^e^* 

[0 0 19] **MTtt«S|JB*R«tSaWt LTtt# 

icd^^tuT, ^y^^^/K ^yyntfu-v, #y^ 
law?, *«**©***s^tt^hb^^tm*^ 

[0 0 2 0] 

[0021] i ) **p«\ mwm, a*fh m 

-h50^> n-^7^!il/-h4 6S, Tt V & 
&3. 2-tKn^x^7^yi/-h0. 5 

pRS £ talftS t LT 2 , 2* -7^/Wy/fp- 
hy/uo. 2«f5i:S:»»3i^H 0 0«ld*»U SE* 
8 0^8^1^1X^5 0%, SffF 

[0 0 2 2] reo#t>nfcT^y^»^^'r^*fi^fls: 

(ommfti ooi«n:»u #y yv&7 

{?yymS&7—*J~C 6 0) £8 0fifl:gB, *«fk 
7/1^ = £ A (Bgfn®Xtt®lH-3 2) Sr4 0S*SP, 
#ffi7/t-=i-/b (i£»ft*X«tUI^ • -<>^ y y h 3 
0 0) ^rlSfifi^ K&c#*3^JH»H (SWHfc* 
WE-05X, HJB^O. 5%) 3fift$U> h/^V 

[0 0 2 3] »6ttfcK«tt«E»#»J&, 
m> 1 4 g /m 2 (0 3 V«|t^»«<OHffi|iaJl L 

[0024] mmm2) mmw tmm^x'&bki 
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C6 0) 4:1 151M, *g£fcT/i^~r>A (Bgftfl; 

IMH-3 2) £4 5fiJ;l^ ^ffiT/l^-^ajft 

(D-O^^y*!; yuoi^x/^) 4:4 0fifigfl, 

0. 5%) h^V*rSMlDU*&-^ft5*-e 

[0 0 2 5] (Xlk0!3) H«*Jl fcra«lilL-C#?>iX 

fcr^ y;i«x^f^*i^i»» i o osmuc 

C6 0) Sr5 5MM&k TkMsTVuS-fr-A (HB?b«X 
*±Kh-3 2) ^8 ssft^s. *flir/i/3-/u (Jk^fb 
¥lIttS^^^yyh3 0 0) 4r2 0aS3, # 

C- J : fi^D C/XO-^V^niy ^ y h-;Vx^T/V) 
£3 5SftS, 3ElC3i**S/»JB«ffl <»Wt¥tfc»E 
-05X, @?g#0. 5%) 3fi4^, hA-^V4:^n 

fc. »bHfcli«tt^*«fldSr**«l iHTOHcLT 

[0 0 2 6) (MMM4) nmmi tmm\zLx'&t>ti 

1t7? y;i«x7f;^l^o@r^i o Oligpi: 

C6 0) 4:6 5fii:Sk sfclMfcT/i'S-frA (BgftBX 
2) S:6 5I1«, #flir^=i-/u (J£*{b 

¥x*tt»^ • -<>^ y y h3 oo) *ri omsa. £ 
4:3 ommn. &mmtt*mm 0**^9*5 *A*t 

SYP-9 0LL :T/^y7x/-/V*I^) 4:1 

OfiftSB, JElMtf^aSMKM GgWft¥tt»E-0 
5X, H»^0. 5%) 3Sft^ h^v4r^0Li§ 
-ic* 5 *t?*»«»LT)i«iMff ft 

btiftm&&mi£mmzmmii tmm^Lxmmm 
[oo27] (mmms) mmmitmm^^x^bti 
#u #y y vir^^n (fyy{t!!77-^ 

C6 0) 4:5 OfiSSfl, *»ftT/^5 (Bgfp^X 
ft$!H-3 2) ^5 011^ #«T^=i-/U 
¥littS!^'^y^ 3 0 0) Sri SSfiSU, £ 
flir^a— /i^Sl^fl: Otfl^-*:* i^as^* y v 
C-J : fi^ni/>c0-O^^y xy /U^i^x^) 
4:3 0mfiffl, *7$>ttm» (0lft¥lItt!}MC 

-610: *7S>^>T*U~h) 4:1 5McS 
LT&ffl) , X*C3isK^^*3B«Ja (»«Fft*tt«E- 
0 5X, HJg^O. 5%) 3fift», h/te>%mtoL 



*&- left 5 * -ea#«# «Kffiaffi»#*j*»fc. 
[0028] (tmmi) m&Mi tmmzLx'&bti 

C6 0) ^lOOli^ HI«#*V***#J (Jgffl 
{b^ffiKE~0 5X, @Jg#0. 5%) 3fig^ h/^ 
31 > «r«Ai L*&- ft 5 * T?aaS# LT «ffi»##J 4: 

[0 0 2 9] (Jttfeffl2) Hife^Jl ^^icLT y #^>n 
fcT* y^K^^x/V*fi^ft^@^l 0 OggSUIC 
*fU #}) y >«T (f^Mry-^ 
C6 0) 5:7 011^ 7KSfftTyV5=^A (flgfii«X 
ttSSH-3 2) Sr3 0fi*», 3Slca#^^5RJBBWiJ 
(iW¥ME-0 5X, ®M#0. 5%) 3fi 
h/^>4r8^U*S--«c:ft-5*-T?*5>S#LT«!fiE 
»bixfci«Ea#»l*iat«i tlPI«lc: 

[0 0 3 0] ()t««93) ^ftS0Ul iH«{CLT#P>Jl 

fcr^ y/uK^^x^*fi-&ftoB?B»i o oa*3stc 

C6 0) SrlOOltSf, JjcgKbTA-S^** (H8ft« 
XttKH-3 2) 4:1 5j|*ffl, »£^#**S*«»J 

«*thSE"0 5X, H*#0. 5%) 3fi* 
a, h^v4rjS^U*&-^ftS*-e^ij|»Lr«!EE 
ft»*J4r4lfco #e>ttfe«!EE«»*J4:llflS«l 

[0 0 3 1 ] Ut«E0(4) ^mil3«fcLT»Mb 
fcT^ y/^x^r;^I^(DW^l 0 OfifigUic 
*TU ^!l!)yi7y^^ (f^yffiKr?-^ 
ceo) 4:4 5fi435. *g^bT;i^~^ (Bg^nmx 
ttg|H-3 2) 4r2 0a*SU, #HffiT^3-yi/ 0£*{l: 
^X*tt»^--<^y v h 3 0 0) 4:3 Oltas, IE 
l»aK^5/*»«Sd (»}Kk¥tt»E-0 5X, 
0. 5%) 3M:S&, h/^^4raaiDL*&-Jc:ft5*-e 

[0 0 3 2] (Jt*fl5) Sai«ltW*fcLT#e>tt 
f:7^ y/uK^^x^fi'&ft^S^l 0 omi:gI5(c 

ML, ^yyygf7y^^ (fyytt»r7-^ 
ceo) knolls, fcmtr^^-tJ* (BS?Dm 

X&SSH-3 2) 5:4 5119, Wr/Pa-^ (iE* 
fc*XJHt«^ • y y h 3 0 0) ^3 5Sft§B, 

jEK:xjif^i/^jB«»i owmi:9tttiE-o 5x, mm 

»0. 5%) 3fi£9, h;U^>4:^JDL^-lCft^4 

4:^»j 1 1 mmc LxmmmE.m%T--7*'&it 0 
[0033] mmm, \mmtLx^Lit^-z^-y 
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ffiSMft*) v (u L 9 4 *W£U f¥«£ 

^^^6oga^ £ i ATI 2 icia L/c 0 

[0 0 3 41 m^tl) ^!)x^V7>fM2 5/im 
"C— *<Ott*®^^y^>^Ufc2 OmmX 1 0 Omm 

aajDBEflSft usfit? i ftRMura* 1 s o° 

BEia 3 0 0 mm/m i nT?3l*H#L«»A*r«6L 
fc. 

[0 0 3 5] [^fiaWt*) >Ky^7 i /W'7^/VA2 
5/xm-C— SOttafffiSr^y^r^^bfc 1 OmmX 5 0 



mm(Df-7'ty^^, ^7^^81:2 k gn-7 

-iaaiiDEK#L4o < t:'ciftnti«4«, sta-co. 

2kg <D$sm&»tf7 L -y'9-^yjU<D 1 MgO/N^l/ 
[0 0 3 6] [UL9 4««6K»] ULlfe (UL9 4 

[0 0 3 7] 
[* 1 1 





















1 


2 


3 


4 


5 






100 


100 


10 0 


100 


1 0 0 






1 8 




2 0 


1 0 


1 5 


& 


*ffi7^-*3l»#[C] 




4 0 


3 5 


3 0 


3 0 




tt*tt**rJS(tttt)[D] 








1 0 




















[<D]=A+B+C+D 


1 1 8 


1 4 0 


15 5 


15 0 


1 4 5 






8 0 


1 1 5 


5 5 


6 5 


5 0 




*Bfcfc7JH=*A|F] 


4 0 


4 5 


8 5 


6 5 


5 0 


tic 












1 5 


& 
















[®]=E+F 


1 2 0 


16 0 


14 0 


13 0 


10 0 


**>***«a[H] 


3 


3 


3 


3 


3 


[@]/[®]xiOO <%) 


1 0 2 


114 


9 0 


8 7 


6 9 


&£*(gf/20mm) 


1150 


1400 


1300 


1250 


1350 




3 4 


1 2 


7 


1 5 


7 








£•& 







[00 3 8] 



[*2] 
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JfctftW 
1 


2 


3 


4 


KIM 

5 


m 


#ffi7^-*[B] 


10 0 


1 0 0 


10 0 


10 0 
3 0 


10 0 
3 5 




[<D]=A+B+C+D 


1 0 0 


10 0 


1 0 0 


13 0 


13 5 


ft 


*fcft7JH=*A[F] 
/7i>B»*[G] 


1 0 0 


7 0 
3 0 


10 0 
1 5 


4 5 

2 0 


17 0 
4 5 




[®]=E+F 


10 0 


10 0 


115 


6 5 


2 15 




3 


3 


3 


3 


3 


[®)/[®]xioo (%) 


10 0 


10 0 


115 


5 0 


15 9 


jg#^(gf/20mm) 


600 


900 


950 


1050 


200 






3 5 


3 8 


3 5 




U L 9 4&&3*& 













[0 0 3 9] £l&tf2<0#j*$m«T£**t'. 
B : MHW&Wfr=—Ji> {*J • !J y h 3 0 0. 

YP-90LL, -V*/^^#Mt£{) 

ytttfi 



F : 7mfcT/l'$-VJ» (H-3 2, BgftHXttSg) 
G : * 7 * >WIMft (*7^ >i/TZ Is— h : MC - 6 

io, B&it^xmM) 

H:*tf*isXfflm (E-0 5X, M#»0. 5%. 
[004 0] 

B£fc#ffi-e*>s P Sic, ^pyy»j^7y^ 
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Ff— 4J004 AA04 AA10 AA17 AA18 AB01 
CA02 CA04 CA06 CA08 CB01 
CB02 CC02 FA05 
4J040 DF041 DF051 HA136 HA286 
HB10 HB11 JA09 JB09 U08 
NA12 NA15 NA16 NA19 



